AIM This study examined the effectiveness of the Pathways and Resources for Engagement and Participation (PREP) intervention in improving the participation of adolescents in community-based activities.
Participation of children and adolescents in communitybased activities is an important outcome of rehabilitation interventions, and a research priority identified by both professional experts 1 and parents. 2 However, the participation patterns of adolescents (aged 12-18y) with physical disabilities, in particular in recreational community-based activities, are restricted, 3 and these patterns become accentuated with age, 4 further complicating the challenging transition to adulthood.
Recent systematic reviews indicate that current knowledge from high-quality studies about effective intervention strategies for improving the outcome of participation is limited. 5, 6 To illustrate, Adair et al. 6 identified only three studies focusing on participation as a primary outcome; of those, just one -involving a tailored home-program and a coaching approach among children with intellectual disabilities -demonstrated a positive improvement in participation diversity and intensity, during the follow-up phase only. 7 Overall, customized interventions that incorporate elements of education and mentoring/coaching appear to enhance aspects of participation 6, 8 A few intervention approaches intended for adolescents and involving an education element have recently emerged, providing early-stage evidence of effectiveness. For example, a pilot feasibility study found that a multi-strategy intervention aimed at improving leisure participation of adolescents with physical disabilities was applicable to this population and practical to use in a community setting. 9 A formative evaluation revealed that the Teens making Environment and Activity Modifications (TEAM) intervention targeting adolescents with intellectual disabilities increased adolescents' knowledge of their environment and of applying modification strategies. 10 To advance this area of research, substantial evidence of the effectiveness of participation-based interventions is needed.
While participation is influenced by a multitude of factors, 11 research shows that the environment plays a key role in supporting children's participation, 12, 13 suggesting it can be a useful target of intervention, especially because it is modifiable in nature. Focusing change on the environment, as in context-therapy, 14 has proven effective in improving the performance of young children with cerebral palsy in task-oriented activities. 15 The Pathways and Resources for Engagement and Participation (PREP) 16 intervention is an example of such an approach. It is an innovative strengthbased intervention aimed at enhancing participation by removing environmental barriers, and coaching adolescents and parents. This 12-week client-centred intervention, described in the PREP manual, 16 involves five steps: (1) make goals; (2) map out a plan; (3) make it happen; (4) measure process and outcomes; (5) move forward; and it is delivered by an occupational therapist. These collaborative steps incorporated general coaching principles 8 such as engaged discussion and exchange of information to increase the family's knowledge-base and skills and to enhance their own ability to solve problems. Together with adolescents and their family, a plan is developed and implemented to minimize barriers within the environment, and to build on supports so that adolescents can participate in activities of their choice. Examples of environmental barriers include physical inaccessibility, unsuitable activity equipment, unavailability of programs, poor access to information and transportation, lack of knowledge within community agencies about ways to adapt their programs/provide accessible services, unsupportive attitudes of others, and limited social support. The PREP intervention, pilot tested across two provinces in Canada, proved effective in improving levels of performance in meaningful community-based activities, 17, 18 and was positively perceived by occupational therapists who had implemented it. 19 This study, therefore, examines the effectiveness of the PREP in improving the participation of a broader sample of adolescents in community-based activities. Specifically, it aims to (1) test the effectiveness of the intervention on activity performance post-intervention (wk 16) and in the follow-up period (wk 20), and (2) identify what child and family characteristics (i.e. sex, age, child mastery motivation, functional issues, family function, community type) were associated with the effectiveness of the intervention. Such knowledge can enhance our understanding of for whom, and under what conditions, this intervention is most effective.
METHOD
Adolescents aged 12 to 18 years whose mobility is restricted (e.g. because of cerebral palsy, spina bifida, musculoskeletal disorders) were recruited from five major rehabilitation centres and two high schools in Greater Montreal, from both the Anglophone and Francophone communities. Multiple diagnostic categories were included, since research shows that participation does not vary across diagnostic categories 20 among children and adolescents with physical disabilities. Adolescents with cognitive and/or communication impairments were also included. Adolescents who were recovering within the first year after a severe brain injury were excluded, as their functional capacities are less likely to be stable. Ethics approval was obtained from the Centre for Interdisciplinary Research in Rehabilitation of Greater Montreal and the Institutional Review Board at McGill University.
Study design
This study employed a replicated multi-baseline design across 28 adolescents, termed interrupted time series design. 21, 22 The intervention, targeting three chosen activities per adolescent, was introduced at different time points for each activity, resulting in staggered and varying lengths of baselines across activities (i.e. 4wks baseline for the first activity, 8wks for the second, and 12wks for the third). Activities were not randomly assigned to the order (timing) of the intervention because of feasibility issues. Activity performance was measured repeatedly, twice a week, throughout all phases of the study (16wks; 12wk intervention+4wk baseline for the first activity), using the performance scale of the Canadian Occupational Performance Measure (COPM). A combination of 28 participants and three activities per adolescent (overall 84 expected activities), each measured on 32 equally-spaced occasions (twice per week for 16wks), allowed us to estimate the overall effect of the intervention. 23 A follow-up was conducted for all three activities, reassessing levels of performance of each activity 4 weeks and 20 weeks after treatment was completed (i.e. 20wks and 36wks respectively).
Intervention and procedures
Informed consent and assent was obtained from all parents and adolescents respectively. At baseline, guided by the five steps of the PREP, 16 an occupational therapist met with each adolescent and family in their home. Together, they identified three participation goals or community-based activities in which the adolescent wanted to participate, yet found difficult. This process was guided by the COPM (described below in further detail). In this first session only, additional information about the adolescent was collected, including the family's functioning using the Family Environment Scale, the adolescent's level of physical disability using the Activities Scale for Kids (ASK), and the adolescent's mastery motivation using the Dimensions of Mastery Questionnaire. The number of functional issues What this paper adds
• Environment-based intervention strategies, guided by the Pathways and Resources for Engagement and Participation, are effective in improving and maintaining adolescent participation.
• Intervention was most effective for males and those with a higher number of functional issues.
• The study design serves as an example for future pragmatic studies accounting for individual-based changes and contexts.
was tallied from a list of 11 functional issues (e.g. moving around, communicating with others) completed by parents. The mean number of functional issues (range from 0-11) was calculated to represent the complexity of the child's condition. A 4-week intervention period was designated for each activity, and involved four therapy sessions, for a total of up to 12 sessions (4 sessions93 activities). To capture levels of participation, performance of each activity was measured twice a week by the adolescent (or by parents, if needed) throughout all phases of the study (baseline, intervention, and follow-up) using a tracking sheet to record COPM performance scores.
Treatment fidelity was ensured through several strategies. All therapists (n=6) completed a 6-hour training program of the PREP approach in the form of individual and group meetings as well as ongoing expert consultation throughout the study. For each activity, intervention procedures and strategies were documented by therapists using a structured form to ensure therapy was guided by principles of the PREP approach. Therapists also documented any additional circumstances that may have had an effect on the intervention. As expected, all intervention strategies illustrated modifications of the environment (e.g. physical, attitudinal, social, cultural, temporal, access to resources/ information) and none focused on changing aspects of the child (body functions/structures).
Measures
The COPM, 24 a semi-structured interview, was used to guide participants to (1) identify activities that are important to them, yet are difficult to carry out, and (2) rate their level of performance on a scale ranging from 1 (unable to perform the activity) to 10 (performs extremely well). An increase of at least 2 points on the COPM scale indicates a change that is clinically significant. 24 The COPM has demonstrated reliability and validity, 25 and has been effectively used among children with physical disabilities and their parents. 26 Moreover, the COPM can detect changes in performance over time and after an intervention, 27, 28 and hence functions as an excellent responsive outcome measure.
To measure status of physical disability at baseline, the Activities Scale for Kids (ASK) performance version was used. The ASK is a valid and reliable self-report tool that includes 30 functional activities (e.g. standing, transferring, dressing) in which the frequency of performing each activity independently is rated on a 5-point scale. 29 A summary score was generated for each adolescent, ranging from 0 to 100, where 0 indicates extreme disability.
Each adolescent's mastery motivation, particularly their self-perceived ability to master tasks, was measured using the Dimensions of Mastery Questionnaire. 30 This parentreport tool assesses the child's level of persistence in solving a problem, or mastering a task in different contexts (e.g. social interactions with peers). The affective feelings associated with attempts of mastery (e.g. fear of failure) are also assessed. The Dimensions of Mastery Questionnaire includes 45 items, has very good reliability (0.84) and construct validity, and it has been used with children with cerebral palsy. 31 A general competence score (internal consistency 0.79) ranging from 1 to 5, where 5 indicates higher competence, was generated for each adolescent illustrating perceived ability to master tasks.
Family functioning was measured using the Family Environment Scale. 32 The Family Environment Scale is a valid and reliable self-report questionnaire that has been extensively used among various types of families, including those raising a child with a physical disability. 32, 33 Particular attention was directed to 'preference for' and 'perception towards' recreation, measured by two subscales of the Family Environment Scale, both of which are known to influence participation outcomes. 33, 34 These subscales include the Active-Recreation Orientation scale, which taps into the extent of the family's participation in social and recreational activities, and the Intellectual-Cultural Orientation scale, which assesses the family's degree of interest in political, social, intellectual, and cultural activities. For each subscale and each adolescent, a summary score of the true-false items was converted to a standardized score ranging from 0 to 100. A standard score of 60 or more means that the family has a high degree of the subscale being measured.
Data analysis
Data analysis was undertaken in two stages: in the first stage we modelled the intervention effect across all goals for all children (aim 1); then, the predicted intervention effects from this model became the dependent variable in secondary models examine the predictors of change in COPM scores (aim 2).
To examine the overall intervention effect (aim 1), a combination of segmented regression and hierarchical linear modeling method was employed using the 'nlme' package in R. 35 Segmented regression, 36 a powerful statistical method for modelling interrupted time series, was used to compare the intercepts (level) and slopes (trend) of the COPM scores before the initiation of the first intervention, and after the completion of the third intervention for each adolescent; measurements falling between the initiation of the first intervention and the completion of the third intervention were removed. By using a linear mixed-effects modelling strategy, we were able to account for activity and child-based differences in baseline and slope with random effects, and model the average change in COPM scores post-intervention, and at follow-up, as fixed effects. Residuals plots were graphed to examine the assumption of normality within the adolescents, for each activity and across groups (sex, age, class type).
To model predictors of change in COPM scores, the estimated intervention effect for each activity within child from the segmented regression analysis was used as the measure of change. Further linear mixed-effects models were fit to examine the effect of adolescent and family characteristics on the amount of change (aim 2). The dependence of change scores within children was accounted for with child-specific random effects. Specific factors of interest were: sex, age, mastery motivation, family functioning (i.e. family's active recreation, interest in intellectual/cultural activities), and number of functional issues. Plots illustrating the intervention effects for each activity (n=79), and for each adolescent (n=28), across various aspects of the adolescent and their family were also examined, in order to determine whether a linear or quadratic model should be used/fit. Since data on family function and the child's motivation was only available for a portion of the data (n=20, n=18 respectively) as these measures were added at a later stage, we examined children with and without the predictor data for significant differences in intervention effect using the Student's t-test. No significant differences were found, alleviating concerns for potential bias because of missing data.
Participants
Thirty adolescents provided informed consent (32% of the adolescents that were approached and found eligible). Two adolescents withdrew in the early stages of the study (after the first activity) because of schedule demands or family events. Thus, 28 adolescents (14 males, 14 females), ages 12 to 18 years (mean 14y 6mo, SD 21.6mo) participated in a 12-week PREP intervention. Participants' status of physical disability measured by the ASK was on average 67.6 (SD 32.4) and just below the 50th centile, indicating moderate physical disabilities. The number of functional issues, reported by parents, ranged from 1 to 11 (mean 6.7, SD 2.9), with the most common ones being difficulties in using hands to do activities (86%), moving around (72%), managing emotions (65%), and communicating with others (61%). The most common health conditions reported by parents involved orthopedic/movement impairment (71%), speech/ language impairment (43%), and developmental delay (29%). At baseline, both the number of functional issues and disability level (ASK scores) were significantly correlated with initial COPM scores (r=À0.28 95% CI [À0.47, À0.06]; r=0.36 95% CI [À0.54, À0.15] respectively), indicating that adolescents with a higher number of functional issues and those with more severe levels of physical disability (lower scores on the ASK scale) had lower levels of performance in selected activities. The level of general competence, measured by the Dimensions of Mastery Questionnaire, varied, and was on average 2.9 (SD 0.8), which is below the norm for this age group (4.2). On average, both aspects of family functioning (i.e. family participaton in social and recreational activities and family interest in intellectual-cultural activities) were just below the mean (falling within 1SD below the mean). Table I provides additional information on the adolescents and their families.
RESULTS

Intervention effect
Seventy-nine activities were analyzed (5 of the 84 activities had incomplete data). Various types of activities were selected by the adolescents for their participation, including formal structured activities such as boccia, sledge hockey, and dance classes, as well as informal unstructured activities such as going to the mall with friends, walking the dog, or riding a bike. As shown in Table II , a positive intervention effect was evident across 74 of the activities (94%), and a change of 2 to 3 points or greater on the COPM performance scale was observed in 59 per cent of the activities, the highest being 8. Only five activities (6%) had negative intervention effects, the lowest being À1.25. All adolescents displayed a positive intervention effect on at least one activity.
A significant overall intervention effect was observed across all activities and adolescents, with an average intervention effect of 2.08 on the COPM performance scale (see Table III ). Performance continued to increase by a small, but statistically significant amount after intervention, with an average additional increase of 0.08 points on the COPM at each assessment (which occurred twice weekly) post-intervention. Residuals were normally distributed around zero, and were roughly equal across demographic groups (i.e. age, sex, class type), supporting the fit of the model.
Examining the average amount of change from postintervention to 20-week follow-up revealed a small but significant increase of an additional 0.66 points on the COPM (t-value=3.049, p=0.004). Thus, adolescents maintained their level of performance in the follow-up period.
Factors associated with intervention effect
The intervention effect was not associated with any of the child/family characteristics (i.e. age, motivation, family functioning, community type), with the exception of functional issues and sex (Table IV) . Specifically, the intervention effect seems to be larger for children with more functional issues, and for males.
DISCUSSION
This study demonstrates the effectiveness of the PREP therapy approach in improving and maintaining levels of participation or self-perceived performance in chosen community-based activities, by changing aspects of the environment only. Combined with the clinically significant change observed after the intervention (e.g. more than 2 points on the COPM scale), it provides further support for emerging therapeutic approaches that are goal-directed and ecological in nature, i.e. those that focus change on the environment and/or the task, rather than focusing change on the child's functions/structures. 37 Findings also highlight the use of a coaching element in participationbased interventions as an important mode of practice, in congruence with current theories for enhancing participation. 8 Our results indicated that the intervention effect led to greater change for males, and those with a higher number of functional issues. One possible explanation is embedded in their initial participation levels as, at baseline, adolescents with a higher number of functional issues and those with more severe physical disability (based on the ASK) had relatively lower levels of activity performance, potentially allowing for more improvement. Previous studies show that males tend to be less engaged in social activities than females 3 -the activity type most common at this age group -and that functional issues are negatively associated with participation. 12 It may be that issues of participation were not addressed in the past, given their level of disability. Further larger studies are needed to disentangle the role of functioning level, disability status, and sex in explaining rates of change in participation.
Other factors such as adolescents' age, mastery motivation in terms of perceived ability to master tasks, community type, and family functioning, in terms of perceptions toward and interest in recreation, all measured during baseline, were not associated with the intervention effect. This may be explained by the nature of the PREP intervention; it is plausible that the intervention itself indirectly addressed those components (as opposed to more constant factors such as sex and functional issues) and thus alleviated their impact. The PREP ensures engagement in preferred, age-appropriate activities offered in the adolescents' own community, and provides solution-based strategies for removing barriers to participation. Such efforts can be empowering and thus contribute to one's motivation, and parents' perceptions about how important and viable participation is for both the adolescents and the family. Nevertheless, these findings suggest that regardless of levels of motivation and family function at baseline, the intervention was applicable and useful, and thus further support the generalizability of the intervention. Further larger studies, however, are still needed to determine for whom and under what specific conditions this intervention is most effective. Examples of specific conditions include the involvement/presence of psychiatric comorbidities, congenital versus acquired disabilities, and family well-being, among others.
The study design (interrupted time series) and its analytical approach (segmented regression and mixed-effects modelling), contribute to the understanding of pragmatic clinical trials -those that account for individual-based changes and contexts. It allows for the replication of the intervention effect across different contexts (e.g. activities) and is particularly useful when studying complex and subjective outcomes and targeting heterogeneous populations. Such a design can serve as an alternative example for efficacy studies, further supporting patient-oriented research and comparative effectiveness research. Specifically, an analytical approach such as the one shown in this study can also detect a change in outcomes that is clinically significant (e.g. the extent to which the intervention can result in a change that makes a real difference in the client's daily life), providing meaningful evidence that can directly inform clinical decision-making.
There are limitations to the study. While a convenience sample was used, the activities were individual to the adolescent and presented a broad spectrum of possible activities. Moreover, the fact that the intervention effect was positive and significant across different contexts (e.g. environmental barriers) and participation goals/activities (e.g. formal and informal) strengthens the generalizability of the findings. The model, as fit, did not account for the possibility that each intervention may impact all the activities.
With a larger sample, it would be possible to include multiple components to the segmented regression model, so that the impact of each intervention could be assessed. Setting a fourth goal/activity that would allow adolescents/ parents to identify and implement solution-based strategies on their own is also warranted, as it can detect aspects of capacity building. Adolescents were not blinded to the time point in which the intervention began for each activity, which can result in a potential bias; however, this is typical in 'real life' studies and reflects real-world clinical practice. Finally, this study tested the PREP intervention among adolescents, a specific, yet critical developmental stage, and focused on improving participation in one domain (i.e. community-based leisure activities). Testing the intervention in other populations (e.g. different age groups, diagnostic categories, contexts, regions) and across various participation domains (self-care, school, work) is warranted as conceptually, the PREP is believed to be applicable across various settings, goals, and health conditions.
